The authors report a clinical case of a primary sternal chondrosarcoma, presented as a mass in the anterior mediastinum. The patient was treated with subtotal sternectomy and sternal transplantation followed by radiotherapy. Twelve months after surgery, the patient is in good clinical condition, without any sign of tumor relapse and with normal respiratory mechanics. Primary malignant tumors of the sternum are uncommon and a presentation mimicking thymoma is rare and unreported. The stermal replacement with a cryopreserved allograft sternum is an innovative technique that overcomes the problems related to the prosthetic biocompatibility or to the bone autograft.
Background
Primary malignant tumors of the chest wall are uncommon; nevertheless, chondrosarcoma is the most common malignant tumor of the bony thorax and the single most common malignancy of the sternum. The authors report a successful surgery for primary sternal chondrosarcoma, which was treated with subtotal sternectomy and sternal transplantation.
Case presentation
A 71-year-old female was referred to our Unit for anterior thoracic pain associated with a mass of the anterior mediastinum. The CT-scan detected a calcified shadow measuring 10 × 7 cm that suggested a thymoma ( Figure 1 ). The lesion was immediately adjacent to the posterior sternal profile without any erosion of the cortex; on the contrary, one of the calcifications appeared to fusion to the left posterior sternal margin. The PET-scan was silent except for a small focal spot between the mediastinal mass and the right posterior sternal margin, corresponding approximately to the referred pain. The clinical examinations for myasthenia gravis (physical examination, anti-bodies against the acetylcholine receptor and single fiber electromyography) were negative. We avoided a biopsy of the lesion, considering that the tumors of the anterior mediastinum suspected for thymoma are directly referred to surgery. Keeping in mind the local fusion of the "thymoma" with the sternum and the PET spot suspected for a focal malignancy, cryopreserved allograft sternum and costal cartilage were prepared by the Regional Bank for Muscle and Bone Tissue (Banca Regionale di Tessuto Muscolo-Scheletrico, Istituto Ortopedico G. Pini, Milano, trapianti@gpini.it) in the case of sternal resection.
The firm adhesion of the tumor with the sternal body became evident at the sternotomy. A frozen section suspected a tumor of cartilage; consequently, the mediastinal mass, the sternal body and the costal cartilages were resected en bloc. For reconstruction we used the cryopreserved allograft properly tailored and fixed to the sternal manubrium and to the ribs. Titanium plates bended on site were used to fix the graft (Synthes, Oberdorf, Switzerland). The chest wall stability was excellent and the postoperative course was uneventful ( Figure 2 ). Final histology was positive for chondrosarcoma. The residual native sternum stumps received adjuvant radiotherapy. Twelve months after surgery the patient is in good clinical condition, without any sign of tumor relapse; in addition, the thoracic wall is stable with normal respiratory movements.
Conclusions
Primary malignant tumors of the sternum are really rare, and account approximately for 0.5% of primary bone tumors. The chondrosarcoma is the most common primary malignant tumor of the sternum. This tumor generally occurs in young adult men; the patient is usually presented with a gradually growing, painful, hard and fixed mass of the sternum. On chest radiograph, chondrosarcoma commonly appears as a lobulated mass originating from the medullary portion of the bone, the margin is not well defined and the destruction of cortex is common. The chondrosarcoma is generally radiolucent but stippled, ring-like or arc-like calcifications are usually present [1] .
To the authors' knowledge, their case is the first report of a chondrosarcoma originating from the posterior face of the sternum, integrally preserving the cortex and growing in the anterior mediastinum like a thymoma.
Wide excision remains the key for good local control; total sternectomy must be carried out if the sternum is entirely involved, but a subtotal resection, if possible, is recommended in order to partially preserve the chest wall stability [2] . When a portion of soft tissue must be resected, flap or skin grafting procedures can be utilized. Reconstruction of a large defect needs prosthetic material such as prolene mesh, metal implants, methylmethacrylate bone cement, polyethylene, etcetera [3] . Unfortunately, ideal prosthetic material does not exist; excessive rigidity can erode adjacent structures, rejection or infection may occur and a real integration of the foreign material is quite impossible.
Following the theory of regenerative medicine, we believe bone graft is the best substitute for the resected sternum; the graft could act as a scaffold for new bone formation, mesenchymal cells could migrate into the graft and a differentiation into osteoblastic elements has been demonstrated [4] . In the case of a large graft, as sternal substitution requires, we prefer allografts to autografts in order to avoid pain and functional impairment on the donor site. Moreover, the cryopreserved bone graft is free from any immunogenic capacity.
From a practical point of view, the cryopreserved sternum is easily manipulated and tailored: a perfect fitting of the osteochondral graft into the defect could be achieved in a few minutes. Time consuming is the fixation of the graft by screws and plates, notwithstanding, the final impression is a satisfactory picture of a solid and biocompatible work.
The sternal replacement with a cryopreserved allograft is a new procedure needing validation; our report follows the first by the Padua group [5] , but considering such a technique promising and rare, we stress the opportunity to accumulate the efforts of all surgical centers into an international file.
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